Tension pneumothorax is a life-threatening medical emergency mostly associated with chest trauma. It is considered a leading cause of death due to injury and represents a substantial portion of potentially preventable deaths in the battlefield. The accepted therapeutic approach is manual thoracostomy with chest tube insertion. This is a relatively simple procedure when performed by skilled hands and in optimal conditions. In the battlefield and in other pre-hospital settings or when performed by unprofessional personnel, it may become complicated and time-consuming. We describe a novel technique for the treatment of pneumothorax in the pre-hospital setting, utilizing a quick, one-handed, easy-to-apply approach.
INTRODUCTION
Chest tubes are indwelling catheters placed into the pleural space to evacuate abnormal collections of air or fluids that always represent chest pathology. The most frequent indications for tube thoracostomy are pneumothorax, pleural effusion, chylothorax, empyema, trauma, and postsurgical management after pulmonary and/or cardiac surgery [1] . Although there is a wide variety of chest tubes available on the market, they all share a common mechanism of operation: (1) a skin incision is made; (2) a tract in the subcutaneous tissue is bluntly dissected; (3) Enhanced content To view enhanced content for this article go to http://www.medengine.com/Redeem/ 4E76F0606035D6AA.
the tract is manually extended to enable insertion of the chest tube; (4) the chest tube is then advanced through and into the thoracic cavity; (5) the tube is then connected to a drainage device and secured with stitches [2] . Trauma is the leading cause of death among
Americans between ages 1 and 46 years and the third cause of death overall [3] . It is estimated that thoracic trauma accounts for about 20-25% of all deaths resulting from trauma [4] , with tension pneumothorax occurring in approximately 1 of 20 major trauma patients, although estimates of its incidence vary widely from\1 to 30 % [5] . In out-of-hospital settings,
needle decompression often appears to be an effective, easy-to-use and relatively safe method to treat tension pneumothorax; however, it is only a temporary strategy as occlusion may occur secondary to blood, particulate matter, kinking or tissue entrapment [5, 6] . Chest tube placement is currently the definitive treatment for traumatic pneumothorax, but this technique is more time-consuming than other methods and requires trained personnel as well as a controlled setting in order to be safely applied. We describe here an experimental novel technique for chest tube placement. This experiment was conducted on a swine model.
METHODS

Technique
The device was developed to allow the placement of a chest tube in a quick, one-handed, easy-to-apply manner. The device includes two plates that are connected by hinges so that there are two configurations-a closed figuration (Fig. 1a) and an open configuration (Fig. 1b) . After a small incision is made in the skin, the operator uses the device to bluntly dissect through the subcutaneous tissue until the pleural space is reached (Fig. 2a) . After penetration, the device is activated, and a configuration change occurs, from closed to open (Fig. 2b) . In its open configuration a portal is created, through which a standard silicon tube is inserted for proper drainage (Fig. 2c) . After the chest tube is positioned, the device is removed, leaving the chest tube in place (Fig. 2d ).
Experimental Model
An in vivo pilot experiment on a swine model to establish a proof-of-concept was successfully carried out ( 
Compliance with Ethics Guidelines
All institutional and national guidelines for the care and use of laboratory animals were followed.
RESULTS
On gross observation, we found that tissue penetration with the device in its closed configuration was carried out easily, overcoming tissue resistance. Expanding the device to its open configuration did not require outstanding force and was done smoothly using one hand. The device did not collapse back to its closed configuration, and its hinges resisted the tissue recoil without any problems.
Insertion of the silicone tube through the device into the pleural space was easily performed. We did not encounter any significant bleeding or damage to adjacent internal organs. The device is currently in its final design and development stage. Our next step is to conduct a larger-scale pre-clinical trial in an animal model, and then proceed to a clinical trial.
The safety profile, efficacy and healthcare economic benefit remain to be demonstrated.
CONCLUSIONS
As chest tube insertion in pre-hospital setting can be challenging, we believe that the ThoraXS device has the potential to change the way we treat trauma victims today, ensuring that every chest trauma patient will receive the appropriate treatment in a timely manner, prior to his arrival to a medical center. 
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